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Datacentre Automat

A New Trend

Common Interface

Scalable Moniitoring
Framework
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Usage Scenarios

Fine Grain Power and
Performance Measurements:

- Verify and classify node performance
- In spec / out of spec behaviour

- Miss configuration )
- Aging and wear out Coarse grain \LT-.‘I DIMM ]

- Detect security hazards o« ® o e |« [---] acc
” cPU
Node\ &

- Predictive maintenance >

iligil

Performance Counters:
- Node components
- Microarchitectural events




Datacenter Automation Design and Bottlenecks

[DAAC18] Libri et al. 2018. DiG: Enabling Out-of-Band Scalable High-Resolution
Monitoring for Data-Center Analytics, Automation and Control
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Scalable Data Collection, Analytics

Applications

https://github.com/EEESlab/examon

EXAVION

Front-end

« MAQTT Brokers

* Data Visualization
* NoSQL Storage

* Big Data Analytics

Back-end

* MQTT—enabled sensor
collectors

[DATE17] F. Beneventi et al., “Continuous learning of HPC infrastructure models using big data analytics and in-memory processing tools”
[BigDAW18] A. Bartolini et al, “The DAVIDE Big-Data-Powered Fine-Grain Power and Performance Monitoring Support”


https://github.com/EEESlab/examon

ETH - urich IDAAC18] https://arxiv.org/abs/1806.02698
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DiG = High Frequency Monitoring on D.A.\V.I.D.E.
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[DAAC18] Libri et al. 2018. DiG: Enabling Out-of-Band Scalable High-Resolution Monitoring for Data-Center Analytics, Automation and Control
[BigDAW18] A. Bartolini et al, “The DAVIDE Big-Data-Powered Fine-Grain Power and Performance Monitoring Support”
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DiG = High Frequency Monitoring on D.A.\V.I.D.E.

[DAAC18] Libri et al. 2018. DiG: Enabling Out-of-Band Scalable High-Resolution

Monitoring for Data-Center Analytics, Automation and Control
Broker [ANDARE18] Libri et al. 2018. Evaluation of NTP / PTP Fine-Grain Synchronization
M QTT M QTT Performance in HPC Clusters
DiG SW Daemons \ D.AV.LD.E. Front-End
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Al+Big Data on D.A.V.[.D.E.: Anomaly detection
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[IAAI19] Borghesi et al, https://arxiv.orq/abs/1811.05269



https://arxiv.org/abs/1811.05269

AI+B|g Data on D.A.V.I.D.E.: Anomaly detection
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[IAAI19] Borghesi et al, https://arxiv.orq/abs/1811.05269

Er-ror >-]I' i anoﬂua#y

sError <§|T | norfmal %waﬂﬁlﬂl.
B Ll R



https://arxiv.org/abs/1811.05269

[IAAI19] Borghesi et al, https://arxiv.orq/abs/1811.05269
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https://arxiv.org/abs/1811.05269

YRS TR Conclusion & Future Works

* Holistic and Fine Grain Monitoring feasible w. Open Source and
Scalable of the shelf tools

* Challenge in the effective usage and knowledge extraction from
the monitored data

* Al, ML and Predictive Control can leverage the infrastructure
toward datacentre automation.

* Future Works:
* Scale anomaly detection at the full datacentre level
 HW design support for Datacenter Automation
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